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Fig. 1. Study site at Ikumi Beach in Toyo Town, Kochi Prefecture. One camera was set in a coastal windbreak (location A),
and other two cameras were set on an animal trail in a bamboo forest (location B) and on an animal trail near water (location C).
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Fig. 2. Barrier used to protect the nests from predation by
foxes. (a) Schematic diagram of the wire fence. (b) Elaborate
barrier consisting of twenty wire fences. (c) Simple barrier
consisting of three wire fences.
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Fig. 3. Frequencies of the animals observed by the automatic
cameras around the beach. (a) Location A, (b) location B,
(c) location C. See Fig. 1 for the locations. Abbreviations are:
r. dog, raccoon dog; m.p. civet, masked palm civet.
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Table 1. Wild animals observed by automatic cameras at the nest at night in relation to the presence or absence of a barrier
during July 30-October 4, 2015. The nest was surrounded by an elaborate barrier consisting of twenty wire fences during July
30- September 12 and by a simple barrier of three wire fences during September 21-October 4. There was no barrier around the
nest during September 13- 20. The camera was set after sunset and removed before sunrise next morning (the date of this
observation period was expressed by the date when the camera was set). The animal behaviors observed by the camera were
classified as follows: 1, no predatory action; 2, digging the nest; 3, picking an egg in the mouth; 4, preying on an egg.
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Fig. 4. Predation on turtle eggs by animals at the nest. (a-
b) A fox is picking an egg in its mouth. Notice that these foxes
are different individuals because their tails are different in shape.
(c) Holes made by the sand crab, Ocypode ceratophthalma,
on the transplanted nest.
???????????????????????
???????????????????????
???????????????????????
?????????????????????????
???????????????????????
?????????????????? ???????
???????????????????????
?????????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
????????????????????
170
Fig. 5. Densities of crab holes in relation to place and barrier. Data are expressed as mean ± SE. Difference in letters denote
statistically significant differences at P < 0.05 based on Tukey-Kramer tests following one-way ANOVA. (a) Densities of crab
holes during September 10-October 4 at the transplanted nest inside the barrier, at egg disposal site next to the barrier, and at
control site outside the barrier. (b) Densities of crab holes at the transplanted nest in the presence of an elaborate barrier during
September 10- 12, in the absence of a barrier during September 13- 20, and in the presence of a simple barrier during September
21-October 4. (c) Densities of crab holes at the egg disposal site in the presence of an elaborate barrier, in the absence of a barrier,
and in the presence of a simple barrier. (d) Densities of crab holes at the control site in the presence of an elaborate barrier, in the
absence of a barrier, and in the presence of a simple barrier. (e) Ratio of the crab hole density at the transplanted nest to that at the
control site in relation to the presence or absence of barrier. (f) Ratio of the crab hole density at the egg disposal site to that at the
control site in relation to the presence or absence of barrier.
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Fig. 6. Conceptual scheme describing the interacting
effect of foxes and sand crabs on the predation pressure
upon sea turtle eggs in relation to the barrier scale. The
predation pressure by foxes is assumed to decrease with the
barrier scale, while the pressure by crabs to increase with the
scale. Under these assumptions, the combined predation
pressure by foxes and crabs might be minimized with an
intermediate scale of barrier.
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Abstract
The nests of the loggerhead turtle, Caretta caretta,
was surrounded by a barrier of wire fences to prevent the
eggs from predation by foxes. Automatic cameras with
infrared sensor switch were set at the nests to monitor the
effect of the barrier. The frequency of the fox visits was
considerably reduced during the period of an elaborate
barrier consisting of twenty wire fences. The frequency
increased and foxes preyed on buried eggs after the
elaborate barrier was removed. These results suggest that
the elaborate barrier was effective in protecting the nest
from fox predation. However, many holes of the ghost
crab, Ocypode ceratophthalma, were observed just above
the nests, implying that an alternative species has the
potential to prey on turtle eggs. In the absence of a
barrier, the activity of foxes increased, while the density
of crab holes decreased. When a simple barrier consisting
of three wire fences was reinstalled, foxes wandered
around the nests without preying on turtle eggs. The
density of crab holes during the period of the simple
barrier was lower than that during the period of the
elaborate barrier. Our results suggest that interactions
between fox and crab activities depend on the scale of the
barrier.
Key words: barrier, fox, ghost crab, loggerhead turtle,
predation.
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